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(57) Abstract: A reference volume tube (10) which is a bi-directional prover having aprover pipe (12) provided with two detectors 
(14a, 14b), and tube sections (16a, 16b) provided at the opposite ends. At each positions of the tube sections (16a, 16b) closer to the 
detector (14a, 14b), waiting means (18a, 18b) consisting of gates (20a, 20b) and hydraulic cylinders (22a, 22b) are provided. When 
a sphere (24) is positioned at the tube section (16b), a gate (20b) of the waiting means (18b) provided between the sphere (24) and 
the detector (14b) projects into the tube section (16b). Consequently, the sphere (24) moved from the tube section (16b) toward the 
detector (14b) is stopped by the waiting means (18b) until the flow velocity of a fluid reaches a specified value and prevented from 
moving in the direction to the detector (14b), and the sphere (24) waits at that position. 

(57)»|fi: /Wt-V l^^V3til/*-/^fe^I¥»if 1 O it, 7 )],—/</ *\ 2iZ s 2 OGD^fcfJS 1 4 a, 
1 4 btfm+Z>HZ>ttt>lZ s $ &ICSS«(fCfi % 6 a. 16b^fftf*lRlt&*l«o tttfA 1 4 a % 14b 

ICililMIIJCDeffi 1 6 a , 1 6b(DfiII:ftlf^ t-h2 0a, 2 O b t , ;SJ± V U > ¥ 2 2 a . 2 2bt«i 
8a. 1 8 b*< 



WO 2005/064291 Al 111 III II II III III Hill I II III lllll lllll lllll lllll lllll III! Illllll llll llll llll 



NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) }g£BfX39*a>&lMRiJ* £T(D«fi<D£««Hrt<Rr 

flgj: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD, 
SL, SZ, TZ, UG, ZM, ZW), a-7V7 (AM, AZ, BY, 
KG, KZ, MD, RU, TJ, TM), 3 — □ V i\ (AT, BE, BG, 
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, 
IT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, 



B J, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, 
TD, TG). 



Si 8 b(Dy-h20btf»9l 6 bP^fC^atJ-r^-ir-r^ «|M 6bfrfc>:gtW«1 4 b^N|R|(tT»«lLT#fcX 



WO 2005/064291 



PCT/JP2004/010782 



- 1 - 

m m m 

mmw-mm 

5 its n t x*m £tizmm#&te&<5^x ^ «t y> wm\z.^ mWi=¥- 

5 o 

10 tf*l§Tf±, -£©ilt\ ff-ftififrStfs — ^(DtSHl^l^fcS^ 

mnm^mn 1 ^ 5 0 ) ^isM^^icUT. m «j ^ ^ t+ mo w §15 
j^isp^Kj-t-s ir^tzntkm^ftSs sspffcsn-iiKi&fc^ 

§§m&e n ^f^^^*itT^ij^$tt5^» mm) sr 1 s sipfra 

20 f©l?M^Q^t5h E= (I-Q) / Q X 1 0 0 (%) T? 

1 ? ft: f f f i N 3l - 7* 4 U ? */ a -r tv -? /V- — ^ 
( UNIDIRECTIONAL PROVER) £ 4 ? 4 V ^ V a ^ ^ ~f JV — * 
(BIDIRECTIONAL PROVER) t \Z. ~X SU -f 3 £ 3 s ~C # £ „ 



WO 2005/064291 PCT/JP2004/010782 

- 2 - 

©^i^|iTtfcf, ftPJW$P^^«^PJi* U 

2S*>5 (#ijx.fc£> ^fFIS 2 9 3 1 1 4 9 -g^«U #FI¥ 11-30 
10 4 5 7 2 t^#Rt; r^iH-It^^^^T/P ^4*^211] 

( 1 9 8 8 ^6^ r^y #^»m#3§fx) #Io ) c 

fo6 r^ftfffiJ^2P^-^T/I- H 4*11 2*1] (19 

bfc^^-^^U ^.-Any^^ f ^° 



WO 2005/064291 PCT/JP2004/010782 

- 3 - 

$ tis L.te^&&,mffia#r&mT& vtiffifcits maw 3 a 

7 5 a ^^/k-^-W ^ 2 a 1*1 £r fH 1 &fcfc|:g£ 6 a & 2 ^ ffi 

f§ 7 a * T? ^ K HQ -T S <b £ B± t±5 £ *l § jffi ft: <D fcm £ <5 
5 KiE^fr 5o -T^^t>> ^7i7 5 a #5 |S # ft -f § t # ^ St 

gig^^ lafi, 77x75a^@ ft ttfc: « » £ * 5 # «: 
10 ^ffi bfc 0~efc «3 N KW^lllSriK-^fc^ 7 5 a Sri/Vi' — ✓•O* 
7" 2 a ©HS^P)* r> Hi LT^-^/^y 2 a <£> & #S K tfi $ 

ililtp 8 flSJRtt btiT^5 0 

iliigft 8 j£te N ^/P^ 8 a N 8bh r. tl h <T>^)V-f 8 a N 8 
b ffllz. * ~7 T 5 a £r #}$t £ * 6 4» jftffi 8 c 38« K »t €> 5 „ & 

15 *5 N ^^^#8 d f±^7*T«JtS|J*t«!l#SfliSr^-t-„ 

^JxLf^^ffl^^^^ (API) m^-e*i^$tL§ 3 m/ s e c 

©9f3t©«K3SS:*SLT#e>^5 i 5 m £ AT *K tl fc: LT*5< ( r^r 
WW-SH^Sp^^aT/U ^4*^ 2 II J ( 1 9 8 8 ^61 7^5 
20 ^^TM^fT) #BS. D ) 0 

OV^T's 'Vl^ 8 a^|C5iH IC^/U^ 8 b tPiin, ^ 
/^ — /O^ 7" 2 a 1*1 <D^^ LfcifcftOifcftOiHE* 7 5 a 

^-r y ^ v — ^ a VB#<£>3?it£ te± 

000 — 1/ 5000 <D ft bfrlX *5 19 N V^-fft fci&V^^ 



WO 2005/064291 PCT/JP2004/010782 

-4 - 

IPMf 1 b fi s 1/^ V 3 -*vu:7Vu — 5 KSg 

1 a lff$:i^tt§7 P ;^^/^^2 b £r$f;t 

5 5c ^;^-^/^/2 b 2o©^tilSl6 b, 7 b^tltfc 

7 P ;U-/V^7 S 2 b (^Mffi^tts 7* /l^- ^/N°-f "7° 2 b «£ D 
£>7^# tb/tlTtlS (— 7^£|5) 9 a. 9 b/j^tL^tl 

S* it b ft 5 „ 

7V1— /^-f7°2 b^)#^^{i, «JpW»J:tt^T©*«"e^* 
10 &ix5„ 

mmmnn. m^nmmm (mmmitv) <oo. 5%^j:gs 

SfcftOiffciSs W^mx.ft«\ ^ 7 n,T<£>#It!j 

5 m / s e c fM^cl £ £, ft 5 0 2 oOf 5 : it\ 7" 

M^fi\ I^ISi^ 2 0 0 0mVHffiH, £iP#«f± 
^ 1 0 m \ 7 s — ^ s< 4 7° <D m & ( E S ) »± fa 0 . 6 9 m t 

20 S?f$:if 1 b ft, iftSf 3 b, 4b*5ctD ? 2o£OW§l59 

a> 9 b *5E9^# 9 c um^&m r> #x. ^m^^mz 

fit, E3^# 9 c SrtfefELTifcfroSEfr^lRlSrSJ 5 fcl 

25 ?ttf«E«»flE*^-^K t) #*? e>ftfcffi!|tf>Sfe#lBW 3 b 9 a It 

mmmMt~t& 1 1 *>\c #fc#:iair 4 b t w§p 9 b t ^isa^s^ 

t5, 7 P /W — ^/n°-Y 7° 2 b *5 «fc t^^PSP 9 a f± % fcfift^lRl 

f± N — 7° 2 b ^bf i)LT^^77^7 5 b ^I^^St 



WO 2005/064291 PCT/JP2004/010782 

- 5 - 

IT, W*B 9 a »c«t A Lfe^flE^K^# 9 c (O # Hfl it <D Jg M 

5 ^^^r 7° 2 b f*j& 2 o^tftmss 6 b „ 7 b ©rasrKiw^» u N ti-aa 

o^tcfr 5 SI-SOW^ H*#9 c^rjlf It, I^fif 3 b if 

f 15 9 b &mmvfmt-tz tnic seesaw 4 b ^ira 9 a ^1 

10 ^2 brttiAtsrHa?), * 7 5 b &-f/v— -7" 2 
brt^2o^^tfcs^7b, 6 b (Dm&mmWrmir% tx*nt>tL, 

7^~7 a^T 5 b ^ g|5 9 a tl5 c 

_bta bfc 2 o©S©l?Mf 1 a, 1 bfc*3V^ 
=-*f 4 i/^^/a t;^/^^tfe5l?frlf l a }i N iailgfl 8 

^ 3 ~r>v?;v — ^-efeS»2p#:^W 1 b fi s iiigHfltf* b & 



as 0j co m 7* 

E3^# 9 c ©§3 t) #^tft^^fji3^ N $tt«^*fr&jiii bfc 
^#:^^TSAt5 3RtHmJ& o X7x7 5 b ^tfeffiS 6 b 

* fete 7 b Srf^»$*« «t 5 fctW bfcttftfi, IEIi3&^ai*s-t?# 
ft Lfc^ot, f^9affcii9btjtffi^6bSfcf±7bi: 
25 ©Eg|f (|2@^, 1 -C^-Tc ) £0!|*.fi7. 5mg»b + 

^ fe „ W SP 9 a £ 9 b ft & ^l&i" 3 * = T 5 b > H 2 HI 



WO 2005/064291 PCT/JP2004/010782 

- 6 - 

15 *-fp)^^-&^®ii'fbi-§ r t zmmft&w&&&-i-z> - £ & 



WO 2005/064291 PCT/JP2004/010782 

- 7 - 

15 wco^m&^psia-efe § 0 



20 mm&mn-t%fz$)(Dm&<Dmm 

25 ^ V^^at^/^-^-Cfe^o 



WO 2005/064291 PCT/JP2004/010782 

- 8 - 

/12|Ilt 2o©ttU^l 4a, 1 4 b^^jtbtlSo ~ <D 2 O 
<£>ltffi§l 1 4 a . 14b 69 1^ IK 1^(7} /I- — /^^^ ^12^ 

^^^^tx5f*^^S2pf$|*^ 14a. 14btt, I 

;7° — /n° ^ 1 2 tf> M f* W §15 1 6 a , 1 6 b^Kltfe 
*L % 1 6 a N 16bS ^ffi^f 14a. 1 4 b t <Dmffi (IB 3 

10 g p 1 6 a N 1 6 b <7>Sri> t> <£> £ IH^!^ Zf A* — ~? 1 

2©Mffitfeot N ^<D^^ N til 6 a, 
1 6 bO^ffi^l 4 a, 14b ^jSVMl'k i-ftfc>*>. fin 6 a, 
l 6 b tfffifc<DMXm t LTiv^bi^5 £ * <£>tfeffi5§ 14a, 14 
15 b © J:SBfi!lfZl-t*LJe^L#»^S! 1 8 a N 1 8 b & Wt b *L S 0 

1 8 a s 1 8 b (1, Hl^lft^ b 5//-? — "Cife <9 . t 0 >-^ 
t©^-M0a, 2 0 b i: N jftff?/i;y^2 2 a, 22b T?#|j5fe 
$tl5 0 b 2 0 a , 2 0b(j:iJ±i/!)y^2 2a > 2 2 b left 

t gpi 6 a, i6b rtSrs^iRi^iiw b£> s v^rassff-r 

20 6 0 

i30©J: 5 Ullf-e* 5 ^7x7 2 4 flSflFfifB 16b fclffeg 
1"5 £ # , ^7i7 2 4 i ^tbSI 14b ©HOICK ft b*L 
1 8 b <D J? — b 2 0 b^fftl 6 brtl:^ttlt5r W, 3 HI 

"K f ^ 1 6 b a»&tfeffl»l 4 b^ftttT^lbbT^fc^^^T 2 
25 4 fiy— b 2 0 b fc#jfc £*L5„ -t lt> tfcffiSI 14b ^ |r] - <D ^ 

^ - b 2 o b # W SB l 6 b <D If £ ic IrJ rt x 3\ o 5A tf r £ J: 

wm^m. i8a. nbit Kibffi t it, »ff ^ y ^ 2 2 



WO 2005/064291 PCT/JP2004/010782 

- 9 - 

a s 2 2 b tCftfcT, 11^ U xTv-p >^&/BV^5 £ £ 

* fds 18a, 1 8 b fi±, 2 4 Sb & Jjb 

TBfS<^&g^#a^^:6«ltBSr^"i-5 O & 5 Eg t) , f&<£>*8&fcfc 
5 W * hs'^-SrlV^Srt^Tt, 0iJ x. fi£, 1 6 b tf> Wig t> 

W§B 1 6 b (0&$> fojj fO\K ft Iff T&m VXWm bh1t&.#.<D t°^$> 

* US < «j£ tt5rt^i:^5 0 f c , #t§^f£ 18a. 18bt 

ffl^btl5^ft:SBf 2 6 a, 2 6 b *3 J; t>* 2 o <D 1 6 a , 16 
b fii, 2 8 -eSEKSr^J t> ©^.BTtl^SKfc^tLSo 

f§3[I|tp, 11^^3 0 a, 3 0 b fit jftfc© fi£ Srif-SI 
15 t5lS^-^^, 3 2 a, 3 2 b fi« f£ J± ^ ff $J ~T 

SfifrBfiW 26a, 2 6 b <£> 5 — £\ 12 If 2 6a 

f+fii, IftEf 2 6a LTS!p*«f 1 0 t j£ 3*1 1£ *fc £ ft 

20 5 0 

- ©^/W^3S« ^<£>^/l^ff #*3 itJ^tftttlS 1 4 a , 1 4 b CD 

*5itfjflff^!Jy^2 2 a, 2 2 b til, B*14V^|P1CPU 

8 ©Hffeft -S-dSfflftUB C PU te:i£e>ft5„ fc*5, EJ#28*5j;tJ! 
JE v- J) ^ y 2 2 a, 2 2 bfi-7=a7;Hf^t5iOfc©t?$)o 



WO 2005/064291 PCT/JP2004/010782 

- 10 - 

m 3 mi*, mw-mw 2 6a ^^^^^sr^fp i e a ^b^tp i 

6 b K |pJ tz. X m ^ b r , H- jffl # & T b 7> *fc Its & ^ i" h <D T? *> 

5 4 f± If ftf 1 6 b PJ jS b N IT^5„ 

•tLT, JfeOD^aiS:IB*&i-« t #r±s WlPfflCPUClWlPif 
l:iot0^# 9 c LT, tffcfWff 2 6a £ 1fg|5 16b 

mmMt-tZ> t t <M^ iffifrEW 2 6b irWgP Hat Srigii^H 
10 05 t # ^ JtfE<£> J; 5 IfinB 1 6 bH(j:^7x72 fell^ 

tv^ d *7 2 4 (D±miM\£femmmc p u commit 

tlciot^ h 2 0 b #TI$LTM:tK1i£: ftoTV^o 

«f£@fiW 2 6a frb^M 16b (C^dA L £6 6 c *fc^f^®^^ 
15 \zm LT^fe^ifrt i^7x72 4 h 2 0 b O&g^T? 

f St5 £ , ^7i7 2 4li^©^f t^- h 2 0 b jc^jh LTf? 
Jh U ^Siiti^ SE#:«^ 7x7 2 4 £ W§P 16b 

©BBoBRW^fc^^—^^^ 7° l 2 t^tirip 0 

•?:bTs SEfr*5 9f3£©«E3S»;:3* bfc £ # N 09 £ff 9 c 3* 

fH!lfl?JBC PUCMUiffc.tot^*- h 2 0 b tfSPV^T, ^ :7 x7 

fcSEft: <h 7^/P — 7/ 1 2 *5iiii-So %L&<DffitlJjfa 

25 T. JifB© «t 5 (cE7a# 9 c (D # HB £ © 'If # & ffl V> S^il^i 

Jffifi) ©If fR^Srffl v^T «fc 

^7^^T2 4^5ii^-f-^^#^^fcti^l4a, 1 4 b©^ffi|f 



WO 2005/064291 PCT/JP2004/010782 

- 11 - 

mm c p u \z m. y> & * n & „ 

^ it, tt-aijB cpu(Uot, i4b ©tftwflr-i-*s# 

£ fpfcftl tf$ * § 5 fc * N r ©S?fti t f + ffiU £ ti, It /^^Wtfrb 

10 <7)7"j"n ^fW-^^fflV^Tt. V ^ 0 fr3b\ f&iJUPJB C P U t WrMm C P 

EA±tfcW Lfc:*:^ifitf>^t80!lf4 s #$t3M£ 1 8 a N 1 8 b^f 
U 1 6 a % 1 6 b |Ct(t5 © T? *> 3 # N rtU^ft;tT, 
1 8 a. 1 8 b ^/V — ^ ^ >f ^ 1 2 0 5N^t3li^ it 5 I t 
15 tftfets #»¥IH 8a s 1 8 b ~7 1 2 <£> 

pmihk t*^*>fttusi 4 a, i 4 b (Djimm^mn z> - £ -e> 
i6a, i6b mi-c, mmmnw 10^^ /Mftt^ 

^©f^ N #i^Sl 8 a, 1 8biaot#i^tb^5^ 

IHfc 9 c ^I£©IS(ul5fT'ttX7xr 2 4 

18a, 18b 5iiT?, BfS^8ftjttr^FofcaEfls^«tt) 

X7x72 4^flf5 - it^§ o SfEffctfJfcfEfr 

-r z> tzi #> kz: ^ nm&m 1 8 a N 1 8 b tmmm 1 4 a N ub^c 



WO 2005/064291 PCT/JP2004/010782 

- 12 - 

La>Ufc#e> N ;<^I^, 8 a, 18b^f5 

MS r t &mtf 5:^ ri*-t?# &i^ 0 1- 

5 tb-<T^#:^0f^(Z)^3t^^6*T*©^ra^S$i^tL5 fee®, r 
20 



25 



WO 2005/064291 



PCT/JP2004/010782 



- 13 - 

it * <o m m 

Wo 

20 im^mmommfcmWo 



WO 2005/064291 



PCT/JP2004/010782 



1/3 

FIG. 1 




WO 2005/064291 



PCT/JP2004/010782 




WO 2005/064291 



PCT/JP2004/010782 




INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 G01F25/00 



International application No. 

PCT/JP2004/010782 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 G01F25/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2004 

Kokai Jitsuyo Shinan Koho 1971-2004 Toroku Jitsuyo Shinan Koho 1994-2004 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 3668923 A (Grove et al . ) , 
13 June, 1972 (13.06.72) , 
Column 2, lines 38 to 51; Figs. 
(Family: none) 



1 to 3 



X 



US 3423988 A (Grove et al . ) , 

28 January, 1969 (28.01.69), 

Column 2, line 62 to column 3, line 18; 

column 4, lines 23 to 52; Figs. 1 to 3 

& GB 1161700 A & FR 1563656 A 

& DE 1648055 Bl 



1-5 



1,2,4,5 



I x I Further documents are listed in the continuation of Box C. 



I I See patent family annex. 



* Special categories of cited documents: "T" 
"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier application or patent but published on or after the international "X" 
filing date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other «y» 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international filing date but later than 
the priority date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
22 October, 2004 (22.10.04) 


Date of mailing of the international search report 

09 November, 2004 (09.11.04) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer j 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/010782 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Microfilm of the specification and drawings 
annexed to the request of Japanese Utility 
Model Application No. 028 603/1975 (Laid-open 
No, 110558/1976) 

(Obaru Kiki Kogyo Kabushiki Kaisha) , 
07 September, 1976 (07.09.76), 
Full text; all drawings 
(Family: none) 



1-3 



Form PCT7ISA/210 (continuation of second sheet) (January 2004) 



K§RttUH#-§- PCT/JP2004/0 1 0 7 8 2 



a. mjwm-tz>5tm<DfrM (.mmMfm-m u pc> ) 

Int. C 1 7 GO 1 F 2 5/0 0 



B. 



Int. Cl 7 G01F2 5/0 0 



B*HJfeffl$Tlfl£:$S 1 9 2 2-1 9 9 6f 

H^H^M^fflff^fR 1971-2O04f 

0P£fflllffl*Tfi?»£« 19 9 6-20 04f 

u^m^mmmmm^m. 1994-20043^ 



H^fs^x^ffl b^c«^-^-<-^ (^-i?-<-^^», M^jiufcffiis) 



ff;£cDf5ia<£>#-s§- 



x 

X 
X 



US 3668923 A (Grove et al. ) 1 9 7 2.0 6. 1 



3, f 21138-5 in, ^1-30 
US 3423988 A (Grove et al. ) 

8, i2«6 2ft-nzmmi zn, % 

1-30 & GB 1161700 
56 A & DE 1648 055 
0*iHffi*fiS»tilS5 0-0 2 8 6 0 3t (B*S 

m&mtem 51-110558^) © W ^ n 7 -y 

m^X^^#t±) 1976. 09. 07, ±JC, 



(77^ y — &u 

1 9 6 9. 0 1. 2 

||4fllll2 3-5 2fi% 1 
A & FR 15636 
B 1 

(77^ 



3£ 



1-5 

1, 2, 4, 
5 



1-3 



TAj 4*mS8iSro*>5S:itT?W:*<, -»Wftt*?^t 



ttj mmmmu^nm^nm^M^ti±xmxh^x 

(DMMfoft. * IE 3 1 Jli - 5 1> o> 

TYJ #(rMjS<^feS3tSfeT?fcoT, ^^Srffc^mcoim 



22.10.2004 


09, 11,2004 


0#[l#fF/f (I SA/J P) 
100-8915 
JlDWB'fft 15 IHT 5 4 * 3 # 


#fpjr#» ■ cm Raw a «*) 
#_h mm 

03-3581-1101 F» 


2 F 


3 3 0 7 


3& 3 2 16 



ISPCT/ISA/2 10 (fi?2^-^) (2004^1^) 



